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clinical lesions of, 214 

kidney function and, 365, 
390 

medial lemniscal system, 
211 

renin secretion and, 484 

self-stimulation of, 315, 
316 

sensory paths in, 316 

sleep and, 311-13 

synchronizing mechanisms 
in, 310, 311 

Bronchi, 435 

airway intermittence, 437 

anatomy of, 450, 455 

bronchoconstriction, 429, 
435, 442, 443, 451 

ciliary activity of, 435 

circulation in, 142, 444, 


compliance of, 435 
experimental asthma, 431 
flow resistance in, 429, 443 
fluid aspiration and, 452 

pH of mucus of, 435 


Cc 


Calcium 
By absorption and, 131 
cell adhesion and, 14 
digitalis drugs and, 173, 
174 


excitation and, 332 
excretion of, 392, 399, 400 
heart effects of, 172, 183 
intestinal absorption of, 127 
ionic fluxes of, 183 
kidney function and, 374, 
377, 386 
membrane potentials and, 
330, 331 
muscle handling of, 329, 
330 
nerve cells handling of, 328 
plasma forms of, 392, 400 
potassium shifts and, 329, 
330 
receptor function and, 331 
sodium shifts and, 328, 330 
steroidogenesis and, 234 
Capillaries 
body size and, 447 
fragility of, 94 
oxygen diffusion from, 446 
permeability of, 160 
temperature effects on, 94 
Carbohydrate metabolism 
corticosteroid action on, 
244, 245 
fat metabolism and, 236 
Carbohydrates 
intestinal absorption of, 
130, 131 
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Carbon dioxide 
acclimatization to, 423 
alveolar exchange of, 
435-37, 443 

analytic procedures for, 
452-54 

anesthetic action of, 99 

blood transport of, 445 

brain circulation and, 448 

body stores of, 446 

bronchoconstriction by, 
435 

buffering against, 446 

cardiovascular effects of, 
448 

cell differentiation and, 
18, 21 

cell membrane effects of, 
448 

circulatory effects of, 
154, 155 

dissociation curves for, 
445, 446 

electrode for, 454 

electrolyte excretion and, 
391 

heart effects of, 175, 179 

high altitude and, 448 

hydration of, 446 

hypercapnia effects, 447, 
448 

hypocapnia, 91, 448 

infrared analyzers for, 
455 

kidney function and, 393, 

97 

mental performance and, 
448 

respiratory regulation by, 
421, 422, 424, 426, 
427, 434, 447, 448, 
449 

reviews on, 455 

venous receptors for, 426 

Carbonic anhydrase 

carbon dioxide transport 
and, 446 

kidney function and, 394- 
96 


uterine content of, 67 
Cardiac output 
acceleration and, 177 
acetylcholine and, 153 
adjustments of, 176-78 
body size and, 139, 176 
carbon dioxide and, 155 
cardiac index validity, 
139 
catecholamines and, 171 
exercise and, 139, 140, 
143, 176, 177, 181 
measurement of, 140, 143, 
191 
norepinephrine and, 153 
posture and, 176 
resting, 176 


vasovagal reactions and, 182 





Carotid bodies 
structure of, 423 
tumors of, 423 

Carotid sinus 
neural turnover in, 202 
see also Baroceptors 

Carotid sinus reflexes 
coronary circulation and, 

157 
EEG synchronization and, 
312 
exercise and, 148, 181 
heart effects of, 181 
venoconstriction and, 148 

Cartilage 
growth of, 20, 23 

Catecholamines 
cations acting through, 172 
coronary circulation and, 

178 
heart arrhythmias and, 
190 
heart contraction and, 
171, 182 
heart rate and, 190 
intestinal motility and, 113 
pulmonary circulation and, 
442, 444 
response depletion of, 113 
reticular effects of, 309 
secretion of 
sleep and, 94 
temperature regulation 
and, 94, 96 
urinary excretion of, 96 
vasomotor effects of, 146, 
152, 157, 162, 163, 448 
see also Epinephrine, 
Norepinephrine 

Cells 
adhesion of, 13-15, 20 
aggregation of, 12, 13 
anion role in, 333 
contact of, 13-15 
differentiation of, 16-22 
division of, 31-33 
embryonic, 13-24 
locomotion of, 12-15 
membranes of 

carbon dioxide and, 448 
ion transport through, 
325-31 
nerve excitation and, 
325-29 
potentials of, 329, 330 
neoplastic, 14, 15 
nucleocytoplasmic 
relations, 31-35 
structure of, 347 
tissue culture of, 14, 35 
transformation of, 18 
see also Growth, Nerve 
cells 

Cerebellum 

afferent paths to, 291, 292 

arterial pressure and. 312 

ascending paths to, 212 


vasomotor responses from, 

145 
Cerebral cortex 

ACTH secretion and, 230, 
231 

afferent paths to, 211, 212 

age changes in, 305 

anodal polarization of, 277, 
278 

attention and, 300 

auditory mechanisms in, 
296, 299, 300 

centrifugal sensory control 
by, 298, 299 

corticothalamic relations, 
294, 295, 299, 315 

electrical activity of, 302-8 

electrical activity of 

see also Brain, electrical 

activity of 

excitability of, 100 

GABA effects on, 307, 308 

histology of, 305 

input modification by, 212 

interhemispheric transfer, 
273-77 

learning and, 273-75, 280 

pain mechanisms in, 214 

primary sensory areas of, 


279, 295 

reticular formation and, 
300, 301, 314 

retrograde amnesia and, 
266 

sensory mechanisms in, 
295, 296 


sleep and, 314, 315 

somatic sensory areas in, 
211, 214 

spatial localization in, 211 

spreading depression in, 


275, 276, 308, 310 

temperature representation 
in, 88 

unit studies in, 279, 301-3, 
314, 315 

vasomotor responses from, 
145 

visual mechanisms in, 299- 
304 


Cerebrospinal fluid 
chemoceptors in, 424 
hypoxia acclimatization 

and, 424 
PH of, 424, 425, 446 
transport out of, 156 

Che moceptor reflexes 
activating effects of, 312 

Che moceptors 
cerebrospinal fluid and, 424 
excitation of 

drugs and, 423 
hypothermia and, 451 
oxygen deficiency and, 422 
5-hydroxytryptamine and, 
423 


intracranial, 424 
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ontogeny of, 449 

pericardial, 148 

postnatal sensibility of, 423 

respiratory control by, 
422-24 

vascular reflexes from, 147 

Chloride 

intestinal absorption of, 127 

ionic fluxes of, 183 

kidney excretion of, 368-72, 
395 

muscle excitation and, 333 

synaptic transmission and, 


transport of, 126 
Chlorothiazide 
kidney function and, 389, 
400 
Chlorpromazine 
cold pressor response and, 
97 
high temperature and, 91 
respiratory effects of, 427 
Cholesterol 
adrenal role of, 228, 234, 


238 
intestinal absorption of, 
131, 132 
metabolism of, 76, 246 
Choline ste rase 


brain content of, 266 

differentiation and, 43, 44 

nerve fiber content of, 204 

Chromosomes 
DNA synthesis and, 32, 33 
Circulation, peripheral, 

139-63 

adrenergic control of, 146 

biophysics of, 157, 158 

birth changes in, 158, 448 

capillaries, 160 

carbon dioxide and, 154, 
155 

cardiac output, 139 

central blood volume, 139, 
140 

central control of, 144-46 

cerebral, 155, 156 

coronary, 156-58 

fetal, 158 

giraffe hemodynamics, 139 

hepatic and splanchnic, 
152, 153 

hypertension, 160-62 

hypothermia and, 160 

kidney and, 153 

methods for study of, 163 

muscle and, 150-52 

newborn, 448 

pharmacology of, 162, 163 

pressure-flow relations in, 
140, 144 

reactive hyperemia, 150 

reflex control of, 146-48 

skin and, 148-50 

uterine, 158 

venous, 159 
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Cochlea 
centrifugal control of, 299 
Colon 
absorption from, 127 
circulation in, 153 
motility of, 117 
Color, body, invertebrate 
endocrine control of, 506, 
507 
Consciousness 
respiratory control and, 


Cornea 
free nerve endings in, 218 
nerve endings in, 201, 203 
proteins of, 40 
sensations from, 218 
Corpora allata 
activity rhythms and, 507 
development of, 508 
egg diapause and, 502 
insect reproduction and, 
500-2 
juvenile hormone of, 497 
nervous control of, 498, 
501, 502 
sexual activity and, 508-10 
termite castes and, 509 
Corpus callosum 
interhe mispheric transfer 
by, 273-75 
learning and, 273-75 
Corpus luteum 
steroid secretion by, 62 
Corticosterone 
metabolism of, 75 
stress responses and, 75 
Corticotropin- releasing 
factor 
ACTH secretion and, 231- 
33 
characterization of, 232, 


Certisol 
see Hydrocortisone 
Cortisone 
adenohypophysis and, 224 
catabolism of, 243 
enzyme activity and, 247 
gonadotropins and, 59 
kidney effects of, 381, 383, 
403 
lactation and, 70 
see also Adrenal cortex, 
steroid hormones of 
Cytochromes 
ecdyson and, 466 
insect diapause and, 495, 


D 


Deoxycorticosterone 

salt intake and, 111 
Deoxyribonuclease 

DNA synthesis and, 33, 34 
Deoxyribonucleic acid 
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biosynthesis of, 31-34 

cell division and, 32, 33 

growth and, 31-35 

synthesis in vitro, 33 

tissue content of, 31, 32 
Diapause 

cytochromes and, 495, 496 

egg diapause, 502, 509 

endocrine control of, 494, 

495 
metabolism during, 495, 


Digestive system, 109-33 
bile formation, 124-26 
embryology of, 26, 27 
food intake regulation, 109, 

110 
gastric secretion, 119-23 
intestinal absorption, 126- 
32 
motor activity of, 112-17 
pancreas and, 123, 124 
salivary secretion, 117-19 
thirst, 110-12 
visceral circulation, 132, 
133, 146, 147 

Drinking 
neural control of, 110-12 
see also Thirst 


E 


Ear 
centrifugal control of, 299 
middle ear muscles, 299, 
300 
see also Cochlea 
Ecdyson 
chemistry of, 494 
chromosome effects of, 497 
corpora allata and, 502 
insect color and, 506 
insect moulting and, 494 
metabolic effects of, 496 
Electric organs 
acetylcholine action on, 33, 
334 
electrical excitability of, 


excitation of, 338, 340, 345 
Electroencephalography 
see Brain, electrical 
activity of 
Electrolytes 
ion association in, 391, 392 
kidney excretion of, 363-98 
metabolism of, 357, 358 
receptors for, 481 
see also Potassium, 
Sodium, etc. 
E motion 
body temperature and, 89 
colonic motility and, 117 
dream deprivation and, 314 
muscle blood flow and, 151, 
152 
pain and, 215, 216 
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sham rage, 312 

skin lesions from, 212 

vasomotor responses to, 
89 


Emphysema 
acetylcholine and, 442 
airway resistance in, 430, 
431 
alveolar exchanges in, 437 
artificial respiration in, 


lung compliance in, 429 
pulmonary function testing 
in, 452 
Endocrines 
invertebrate comparative 
physiology of, 491-511 
activity rhythms, 507 
508 
body color, 506, 507 
heart beat, 507 
interaction between 
individuals, 508, 509 
moulting and growth, 
491-500 
regeneration, 504, 505 
reproduction, 500-4 
water metabolism, 505, 
506 
neuroendocrinology, 223 
pharmacology of, 223 
reviews on, 491 
see also Adenohypophysis 
Adrenal cortex, Thyroid 
gland, etc. 
Endotoxins 
endotoxin shock 
splanchnic flow and, 153 
Enzymes 
chemical forms of, 46 
corticosteroid effects on, 
247 
estrogen effects on, 75 
growth and, 42-46 
induction of, 44, 45 
isoenzymes, 46 
synthesis of 
embryonic differentiation 
and, 45 
hormones and, 19 
testosterone effects on, 76 
Epileptic seizures 
contralateral foci aroused, 
269, 270 
electrical activity in, 308 
learning and, 268, 269 
Epinephrine 
ACTH secretion and, 228, 
229 
blood content of, 448 
bronchial effects of, 435 
cerebral effects of, 309, 
310 
esophagal motility and, 115 
fat metabolism and, 236 
heart effects of, 170, 183 
kidney circulation and, 


362, 366 
lung compliance and, 429 
mammary gland and, 70 
pressor response to, 100 
secretion of 
hypercapnia and, 448 
hypothermia and, 99 
see also Catecholamines 
Epiphysis 
see Pineal body 
Esophagus 
achalasia in, 115 
esophagogastric junction 
and, 115 
motility of, 112, 114, 115 
vomiting and, 114 
Estrogens 
ant igonadotropin action of, 


blood content of, 69, 74 
cervical mucus and, 64 
conticosteroid binding and, 
242 
corticosteroid degradation 
and, 242 
determination of, 74 
effects of, 73 
gonadotropic action of, 62 
gonadotropin secretion 
and, 61 
implantation and, 65 
inhibition of, 64 
lactation and, 70 
mechanism of action of, 
75, 76 
metabolism of, 74 
ova transport and, 63 
ovulation and, 58, 62 
placental secretion of, 68 
pregnancy and, 65, 69 
pubic separation and, 69 
secretion 
in vitro, 74 
menstrual cycle and, 62 
spermatogenesis and, 57 
steroid binding and, 75 
tubal secretion and, 63 
tumor induction by, 71-73 
uterine effects of, 64, 66, 
69 


Estrous cycle 


tubal secretion and, 63 


Excitation, 325-34 


see also Nerve cells, 
excitation of 


Exercise 


cardiac output in, 139, 
140, 143, 148, 176, 
177, 181 

carotid sinus reflexes and, 
148 

circulatory reflexes in, 181 

cold environments and, 92, 
94 

heart rate in, 90 

hot environments and, 90 

hyperthyroidism and, 428 


muscle blood flow and, 152 

oxygen inhalation before, 
427 

pulmonary circulation in, 
143 

regional flow and, 153 

respiratory changes in, 
422, 426-33, 436, 437, 


439, 443 
venous circulation and, 
159 


Eye 
congenital defects of, 40, 


conjunctival receptors, 201 
corneal growth, 24 
development of, 40, 41 
lens protein, 40, 41 

lens regeneration, 40 
pupillary reactions, 300 
see also Cornea, Retina 


F 


Fat 
intestinal absorption of, 
128, 129 
lipemia, 179 
lipogenesis, 97 
steatorrhea, 128, 129 
Fat metabolism 
ACTH and, 235, 236 
carbohydrate metabolism 
and, 236 
corticosteroid effects on, 
246 
epinephrine and, 236 
Fraction H and, 236 
obesity and, 112 
pancreatic function and, 


Fatty acids 
blood content of, 448 
Fatty tissue 
see Adipose tissue 
Ferritin 
iron absorption and, 128 
Fertility 
odor factors in, 66 
sperm transport and, 63 
Fertilization, 63, 64 
chemical changes in, 32 
hyaluronidase and, 64 
sperm capacitation, 63, 64 
sperm transport and, 63 
Fetus 
hormones and growth of, 
19 
mortality of, 66 
sex abnormalities of, 68 
Fever 
hypothalamus and, 87 
Fibroblasts 
origin of, 18 
Follicle stimulating hormone 
see Gonadotropins 
Food consumption 
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corticosteroid catabolism 
and, 243 

temperature regulation 
and, 95 

thyroxine and, 95 


G 


Gall bladder 
fat absorption and, 129 
Gametes 
gametogenesis, 57, 58 
release of, 58-62 
transport of, 62, 63 
Gamma-aminobutyric acid 
see Aminobutyric acid 
Ganglia, autonomic 
acetylcholine effects on, 
333 
excitation of, 333 
microstructure of, 348 
reinnervation of, 342 
Ganglionic blocking agents 
cardiac output and, 171, 
172 
chemoceptors and, 423 
myocardial catecholamines 
and, 190 
Gastrin 
assay of, 122 
purification of, 122 
stomach secretion and, 
121, 123 
Gestagens, 60, 61 
Glial tissue 
learning changes in, 270 
nervous function and, 308, 


347, 348 
Globulins 
biosynthesis of, 48 
Glucagon 
stomach secretion and, 
121, 122 
Glucose 


blood content of 
adrenals and, 448 
brain blood flow and, 156 
brain metabolism and, 156 
corticosteroids and 
metabolism of, 245 
intestinal absorption of, 
130, 131 
metabolism of 
hypothermia and, 99 
temperature acclimation 
and, 97 
Glycogen 
heart metabolism and, 175 
Gonadotropins 
adrenal-weight-factor and, 
224 
assay of, 59 
blood content of, 59, 61 
estrogens as, 62 
excretion of, 59 
inhibitors of, 60, 61 
ovulation and, 58 
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pituitary content of, 59 
purification of, 58 
secretion of 
amygdala and, 60 
androgens and, 61 
cortisol and, 61 
estrogens and, 61 
FSH-LH relations in, 59 
hypothalamus and, 59, 60 
lactation and, 70 
sensitization to, 62 
Growth, 11-48 
ameboid movements and, 
15 
antigens and, 39-42, 47, 
48 
biochemical aspects of, 
21, 24, 27-29 
biological specificity in, 
46-48 
carbon dioxide and, 21 
cell adhesion and, 13-15 
cell aggregation and, 12, 
13 
cell differentiation in, 
16-21 
chemical control of, 16, 
17, 18, 21 
contact inhibition and, 14 
embryonic axis formation 
in, 15 
embryonic cells and, 13-24 
embryonic induction and, 
16 
enzymatic aspects of, 42- 


extracellular material 
and, 20 

form reconstitution, 21, 
22 

hormonal effects on, 18, 


induction in, 23-31 

malignant, 21 

metaplasia and, 17, 18 

morphogenetic fields in, 
29-31 

morphogenetic movements 
in, 15, 16 

nucleic acids and, 31-37 

protein synthesis and, 
34-46 

slime molds and, 11-13 

sulfhydryl compounds and, 


16 

tissue culture and, 14, 17, 
19-24, 35 

tissue interaction in, 22- 
24 


Growth, invertebrate 
diapause and, 494, 495 
insect, 494, 495 
larval, 530 
latitude and, 522, 523, 

525, 530, 532, 533 
regeneration and, 504, 505 
salinity and, 532, 533 
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temperature and, 522, 523, 
525, 530 
Growth hormone 
adrenal-weight factor and, 
224 
aldosterone secretion and, 


amino acid transport and, 
237 
heat effects and, 91 
urea formation and, 236, 
37 


Hearing 
central mechanisms for, 
296, 299, 300 
centrifugal control of, 299, 
300 
Heart, 169-92 
anaphylaxis of, 175, 176 
angiotensin and, 174 
arrhythmias of, 188-91 
atria of 
blood supply of, 180 
electrical activity of, 174 
receptors in, 181, 182, 
248 
ventricular filling and, 
170 
volume receptors in, 
248, 474, 477, 478, 
484, 485 
ballistocardiography, 191, 
192 
baroceptors in, 147 
carbon dioxide and, 179 
catecholamines and, 171, 
172, 182, 190 
chemical agents affecting, 
174, 175 
conducting tissues of, 99, 
184-87, 190, 191 
conduction abnormalities 
of, 190, 191 
congestive failure of, 173, 


aldosterone and, 379 
coronary circulation, 156- 
58, 178-80 
adenosine and, 157 
anastomoses in, 180 
anatomy of, 180 
angiography of, 158 
artery ligation in, 186 
catecholamines and, 157, 
178 
cold effects on, 96 
exercise and, 177 
hypertension and, 157 
hypothermia and, 158 
hypoxia and, 179 
lipemia and, 179 
lipid deposits in, 179 
measurement of, 180 
mechanical factors in, 
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157, 178 

metabolic factors in, 157, 
179 

myocardial edema and, 


nervous control of, 156, 
157, 178, 179 
reflex factors and, 180 
transmural pressure in, 
57 
valvular disease and, 179 
denervation of, 182 
diastolic fiber length, 170-72 
diastolic suction and, 173 
digitalis drugs and, 173-75, 
184 
distensibility of, 169, 170, 
173, 179 
electrical activity of, 184- 
88 
electrical field of, 186, 187 
electrocardiography, 186- 
88 
embryology of, 27, 41, 46 
embryonic culture of, 185 
energy release by, 170, 
174, 175 
enzymes of, 46 
excitability of, 184, 185 
excitation of, 185 
sodium-potassium theory 
of, 182 
ventricular paths of, 185, 
186 
excitation-contraction 
relations in, 174 
extracellular space of, 173 
fibrillation of, 178, 184, 
185, 188-91 
filling of, 169-73, 181 
flutter in, 190 
hemodynamics and, 176-78 
high-energy phosphates 
and, 175 
histamine actions on, 175 
homeometric autoregulation 
of, 171, 181, 182 
hyperexcitability of, 448 
hypertrophy of, 162 
hypoxia and, 184, 185 
immunological studies of, 
175, 176 
infarction of, 190 
intracardiac receptors, 
181, 182 
intracellular pH of, 175 
massage of, 191 
membrane potentials in, 
182-84, 186 
metabolism of 
ammonia production and, 
175 
glycogen and, 175 
heart work and, 171, 179 
hypertrophy and, 162 
insulin and, 175 
phosphorylase and, 


172, 175 
methods for study of, 191, 
192 


mitochondria of, 175 
myocardial contraction, 


169-76 

catecholamines and, 171, 
172, 183 

digitalis drugs and, 173- 
75 


heart metabolism and, 


plasma inotropic factor 
and, 174 
reflex control of, 181 
Starling's law and, 169-73 
myocardial edema, 173 
myocardial failure, 169, 
173 
myosin of, 42, 173 
output of 
see Cardiac output 
phonocardiography, 192 
potassium and, 100 
Purkinje fibers of, 333 
rate of 
coronary circulation and, 
178 
diving and, 182 
exercise and, 90, 177 
heat tolerance and, 90 
hypoxia and, 160 
reserpine and, 190 
temperature and, 100 
training and, 177 
whale, 139 
reflex control of, 181, 182 
repolarization of, 186, 189 
resuscitation of, 191 
rhythmicity of, 185, 190 
sympathetic effects on, 
170-72, 177, 182 
temperature of, 99 
treppe in, 172 
vagal control of, 100, 177, 


valvular disease of, 179 
vectorcardiography, 187, 
188 
ventricular fibrillation, 100 
ventricular relaxation, 170 
work of, 170, 171, 175, 
182 
Heart, invertebrate 
endocrine influences on, 
507 
pericardial organs and, 507 
temperature effects on, 
522, 524 
He moglobin 
biosynthesis of, 34 
dissociation curves of, 445 
kidney excretion of, 402 
oxygen transport by, 445 
He morrhage 
aldosterone secretion and, 
477, 482, 483 


antidiuretic hormone and, 
473 
cold effects on, 96 
Heparin 
aldosterone action and, 382 
plasma clearing by, 179 
Hibernation, 100, 101 
metabolism in, 100, 101 
reviews on, 100 
temperature regulation and, 
540 
Hippocampus 
ACTH secretion and, 481 
convulsive activity in, 308 
electrical activity of, 303- 
8, 315 
histology of, 305, 306 
neuron behavior in, 344 
reticular formation and, 


314, 315 
spreading depression in, 
315 


stress responses and, 229, 


unit studies of, 306, 307 
Histamine 

asthma from, 431 

heart actions of, 175 

lung compliance and, 429 

lung diffusion capacity and, 

439 
pulmonary circulation and, 


smooth muscle effects, 113 
stomach secretion and, 
119-23 
Hunger 
hypothalamus and, 109, 
110 
see also Appetite 
Hyaluronidase 
fertilization and, 64 
Hydrocortisone 
carbohydrate metabolism 
and, 245 
enzyme activity and, 247 
gonadotropin secretion 
and, 61 
kidney effects of, 379, 380 
protein metabolism and, 


secretion of 
vasopressins and, 232 
urinary excretion of, 244 
see also Adrenal cortex, 
steroid hormones of 
Hydrogen ion concentration 
heart effects of, 175 
intestinal absorption and, 


126, 127 
kidney regulation of, 390- 
98 


respiratory control by, 
422-25 
vascular effects of, 154, 
156 
5-Hydroxytryptamine 
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(serotonin) 
adrenal cortex and, 239 
brain actions of, 310 
brain blood flow and, 156 
chemoceptor excitation 
and, 423 
intestinal motility and, 
113, 117 
kidney circulation and, 366 
lung metabolism of, 451 
pulmonary circulation and, 
442 
Hypertension, essential, 
160-62 
aldosterone and, 247, 248, 
250, 251, 379 
angiotensin and, 379 
coronary blood flow and, 
157 
critical closing and, 161 
hypotensive drugs, 162 
inheritance of, 161, 162 
kidney circulation in, 367 
neurogenic, 161 
Hypertension, experimental 
androgens and, 73 
testicular arteries and, 
161 
Hypertension, renal 
aldosterone and, 247, 248, 
484 
blood angiotensin in, 483, 
484 
kidney infarcts and, 161 
see also Angiotensin 
Hypnosis 
skin circulation in, 146 
Hypothalamus 
ACTH secretion and, 225- 
30 
arterial responses from, 
145 
blood flow in, 87 
-estrus and, 59, 60 
food intake regulation and, 
109, 110 
heart action and, 181 
kidney function and, 390 
limbic system and, 229 
metabolism of, 228 
neural circuits involving, 


osmoreceptors in, 476 
ovulation and, 59 
portal vessels from, 227 
respiratory control by, 421 
sensors in, 87 
stress responses and, 228, 
229 
sympathetic vasodilators 
and, 150-52 
temperature regulation 
and, 86-88, 95, 
144 
vagus effects on, 475 
vasopressin release and, 
391 
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Insulin 

ACTH actions and, 236 

adenohypophysis and, 224 

amino acid metabolism 
and, 237 

brain blood flow and, 156 

heart metabolism and, 175 

lactation and, 70 

potassium transport and, 
328, 329 

sodium transport and, 328, 


stomach secretion and, 
121, 122 
Intestines, large 
see Colon 
Intestines, small 
absorption from, 126-32 
basic mechanisms of, 126 
carbohydrate, 130, 131 
cholesterol, 131, 132 
electrolyte, 125, 127 
energetics of, 127 
fat, 128, 129 
iron, 128 
protein, 129, 130 
vitamin By9, 131 
water, 127 
bilirubin metabolism in, 


circulation in 
baroceptors and, 146, 
147 
blood flow rate, 132, 133 
carbon dioxide and, 154 
regional flows in, 152, 
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shock and, 153 
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embryology of, 43 
enzymes of, 46 
metabolism of, 126 
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drug effects on, 113 
nervous control of, 112, 
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perfusion of, 133 
sodium pump in, 130 
Intrinsic factor 
Bj absorption and, 131 
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intestinal absorption of, 
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plasma content of, 128 
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neural mechanism of, 215 
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bile pigments and, 125 
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cold effects on, 94 
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chemistry of, 497 

distribution of, 497, 498 

secretion of, 497 
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17-Ketosteroids 
measurement of, 74 
urinary excretion of, 
Kidney, 357-409 
acid-base regulation by, 
393-98 
adrenal steroid actions on, 
377-84, 390, 403 
aldosterone actions on, 
369, 370, 379, 380-83 
aldosterone secretion and, 
377, 378, 481-84 
amino acid excretion by, 
401, 402 
ammonia excretion by, 382, 
396-98 
antidiuretic hormone and, 
377, 383-85 
antihypertensive 
mechanisms of, 161 
bicarbonate handling by, 
368, 394-96, 399 
blood- interstitial shifts in, 
367 
calcium effects on, 374, 
376, 386 
calcium excretion by, 399, 
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carbon dioxide concentra- 
tion in, 363, 397 
carbon dioxide effects on, 
391, 393-96 
carbonic anhydrase role in, 
394-96 
chloride handling by, 368- 
72, 395 
chlorothiazide effects on, 
389, 390 
circulation in, 358-68 
adrenal steroids and, 381, 
384 
antidiuretic hormone and, 
362 
autoregulation in, 153, 
358-61 
cortical, 364 
drugs and, 366, 367 
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hemorrhagic shock and, 
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hypertension and, 367 
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medullary, 361-64, 384 
nervous control of, 365 
oxygen consumption and, 
364, 365 
pyrogens and, 153, 367 
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stress responses and, 367 
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disorders of, 397 
countercurrent systems in 
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reviews on, 358 
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diuresis, 383-90 
diuretics, 358, 372, 387-90 
electrical phenomena of, 
358, 368, 370, 374, 375, 
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electrolyte excretion by, 
368-83 
erythropoiesis and, 407-9 
erythropoietin production 
by, 407, 408 
function of 
age changes in, 381 
diurnal rhythm in, 391 
hypothermia and, 99 
glomerular filtration 
adrenal steroids and, 380, 
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metabolism and, 364 
hormonal effects on, 357, 
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infarcts of, 161 
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of, 250, 360, 366, 378 
mercurial diuretics, 387- 
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metabolism of 
anaerobic glycolysis and, 
363, 383 
blood flow and, 364, 365 
regional rates of, 363 
sodium transport and, 
373, 374 
morphology of, 357 
nervous control of, 358, 
365, 390 
organic acids and bases 
excretion by, 403-7 
oxygen concentration in, 


nephron permeability in, 
376, 377 

PAH handling by, 405, 406 

parathyroid effects on, 
398-400 

phosphate handling by, 396- 


potassium handling by, 
371-76, 380, 381, 383 

protein excretion by, 402, 
403 

protein synthesis in, 246 

renal hypertension, 161 


renin-angiotensin system 
aldosterone secretion and, 
378, 379 
kidney release of, 379 
reviews on, 357, 358 
sodium exchanges in, 368- 
98 
active transport in, 368, 
369, 371, 373 
aldosterone and, 379-81, 
383, 390 
factors depressing, 385- 
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ion association and, 391, 
392 
medullary circulation and, 
363, 364 
metabolism and, 364, 
365, 373 
oxygen deficiency and, 391 
potassium deficiency and, 
385 
tubular mechanisms of, 
368, 369 
vasopressin and, 391 
spirolactone effects on, 382 
thyroid gland and, 386 
transplantation of, 366 
tubular functions, 368-407 
uric acid excretion by, 400, 


urine concentration by, 
385, 386 
water exchanges in, 383-90 
adrenal steroids and, 364, 


383, 384 

medullary circulation and, 
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sodium excretion and, 384 
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carcinogenesis and, 71 
hormonal control of, 70 
Larynx 

protective reflexes from, 
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behavior and, 533, 534 
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and, 518-20, 525-28, 
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egg characteristics and, 
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embryology of, 529-32 

growth rates and, 522, 523, 
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heart rate and, 522, 524 

history of, 521-25 

hormones and, ,539 

light role in, 519, 520, 
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metabolic rate, 522-24 
osmoregulation and, 539, 
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reproduction and, 522, 523 
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temperature role in, 518- 
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anodal polarization and, 
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centrifugal sensory 
mechanisms and, 298 

chemical changes in, 270, 
271 

consolidation of, 260-63 

cortical role in, 273-77, 
280 

drug effects on, 261-66 

electrical activity of brain 
and, 269, 270, 278-83 

electroconvulsive shock 
and, 261-64 

epileptiform phenomena 
and, 268, 269 

glial cell changes in, 270 

hypoxia and, 261 

neural locus of, 273 

neuron behavior and, 272, 
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physiological change in, 
269-73 

steady potential shifts and, 
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Limbic system 
ACTH secretion and, 229, 


230 
hypothalamus and, 229 
Lipase 
lymph content of, 123 
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bile content of, 125 
metabolism of, 246 
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androgen actions on, 73 
BSP secretion by, 125, 126 
carbohydrate metabolism 
of, 245 
cholesterol metabolism in, 
76 
circulation in, 152 
acetylcholine and, 152 
carbon dioxide and, 154 
cirrhosis and, 132 
collateral, 132, 152 
hypothermia and, 160 
methods for study of, 
132, 152 
nervous control of, 152 
portal hypertension, 132 
cold effects on, 96, 97, 
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corticosteroid effects on, 
245, 246 
embryology of, 45, 46 
enzymes of, 44-46, 75, 96, 
97 
estrogen metabolism in, 71 
inductive factors in, 29 
metabolism of, 96, 97 
mitochondria of, 76, 97, 
247 
necrosis of, 73 
nonshivering thermo- 
genesis and, 96 
protein metabolism of, 
245, 246 
steroid catabolism in, 237, 
242, 243 
thyroid actions on, 243 
see also Bile, Biliary 
system 
Lungs 
aerosols and, 451 
air flow rates and, 431 
air temperature in, 434 
alveolar gas exchange, 
435, 436 
mathe matical models for, 
436 
anatomy of, 450, 455 
atelectasis in, 437, 438, 
451 
bronchial circulation 
see Bronchi 
chemoceptors in, 426 
comparative anatomy of, 
450 
compliance of, 428, 429, 
434, 438, 443, 449 
diffusing capacity of, 438, 


dyspnea mechanisms, 433 
elastance and, 433 
emphysema of, 429-31, 
437, 442, 451, 452 
see also Emphysema 
fibrocystic disease of, 124 
functional residual 
capacity of, 431, 434, 
449 
heat loss through, 434, 435 
hemorrhage of, 99 
maximum breathing 
capacity, 431 
metabolism of, 450 
mucus in, 124 
newborn, 448, 449 
obstructive disease of, 
431, 433 
pulmonary circulation, 
439-45 
acetylcholine and, 442 
alveolar air pressure 
and, 440 
alveolar perfusion in, 
142 
arterial hypertension in, 
143 
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arterial occlusion, 429, 
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arteriovenous shunts in, 
436, 437, 444 

baroceptors in, 148 

blood vessel morphology 
in, 444, 448 

blood volume in, 140, 
141, 442, 443 

bradykinin and, 144 

breathing effects on, 141, 
142 

bronchopulmonary flow, 


capillaries in, 142, 143 
capillary exchanges in, 
435, 438 
capillary blood volume 
of, 439, 441, 442, 443 
drug effects on, 442 
exercise effects on, 143 
fluid aspiration and, 452 
hypoxia effects on, 142, 
440, 441 
lung volume effects on, 
141, 439, 440 
maturation of, 445 
nervous influences on, 
441, 442 
pressure-flow relations 
in, 140, 141, 144 
pulmonary arteries, 439 
pulmonary congestion, 
438, 439, 441 
pulmonary embolism, 


pulmonary hypertension, 
452 
pulsatile capillary flow 
in, 442, 443 
regional differences in, 
142 
reviews on, 454 
transit times in, 143 
uneven distribution of, 
443-45 
vascular resistance in, 
141, 143, 439-43 
vasomotor activity in, 
141, 143, 144 
venous constriction in, 
143, 441 
ventilation effects of, 443 
see also Bronchi, 
circulation in 
pulmonary edema, 99, 430, 
434, 441, 444, 451 
stress relaxation of, 429, 
438 
stretch receptors in, 423, 
433 
surface tension in, 430, 


ventilation distribution in, 
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ventilation-perfusion 
relations, 436, 437 
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volumes of, 430, 431 
Luteinizing hormone 
see Gonadotropins 
Lymph 
cholesterol transport in, 
132 
enzymes in, 123 
fat transport in, 128 
Lymphatics 
pancreatic, 123 
Lymphocytes 
origin of, 23 
thymic, 23 
transformation to fiber- 
blasts, 18 
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Magnesium 
cell exchanges of, 329, 330 
deficiency of, 400 
metabolism of, 400 
temperature effects on, 
100 
Malignancy 
see Tumors 
Mammary glands 
circulation in, 158 
estrogen effects on, 70-72 
hormonal control of, 70 
hypothalamus and, 60 
metabolism of, 70 
prolactin and, 70 
tumors of, 70-73 
Medulla oblongata 
depressor area in, 472 
dorsal column nuclei of, 
291, 296, 298, 299 
pressor area in, 471, 472 
reticular units in, 292, 
294 
thermosensitivity of, 145 
vasomotor activity of, 145 
volume regulation and, 474 
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bilateral symmetry and, 
273-77 
brain mechanisms of, 266, 
267, 270, 278, 283 
chemical basis for, 270, 
271 
consolidation of memory 
traces, 259, 268 
corpus callosum and, 273- 
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cortical lesions and, 266, 


electroconvulsive shocks 
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epileptiform phenomena 
and, 268, 269 

drug effects on, 261-67 
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273-77 

physiological basis of, 259- 
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short and long term factors 
in, 267, 268 
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Menstruation 

amenorrhea treatment, 61, 
62 

blood estrogens and, 74 

contraceptive agents and, 


steroid secretion during, 
62 
Mercurial diuretics 
kidney function and, 387-89 
Metabolism, energy 
birds 
latitude and, 537 
temperature and, 526, 
537 
cold exposure and, 92-95 
hibernation and, 100, 101 
high altitude and, 447 
hypothermia and, 99 
invertebrates 
latitude and, 522-24, 
531-37 
temperature and, 522-24, 
531-37 
nonshivering thermo- 
genesis, 94, 96, 97 
shivering, 93, 94 
temperature regulation 
and, 87-89 
thermic neutrality and, 95 
Metabolism, tissue 
insect diapause and, 495 
latitude effects and, 537- 
40 
temperature and, 537, 538 
Mitochondria 
adrenal cortex and, 238 
cold adaptation and, 97 
heart metabolism and, 175 
Moulting 
body activity and, 508 
crustacean 
moult-accelerating 
hormone, 500 
sinus gland and, 499 
Y organ and, 499 
endocrine control of, 491- 
500 
brain hormone for, 491- 


crustaceous, 499, 500 
insects, 491-99 
thoracic gland hormone, 
493, 494 
inhibition of, 494 
water metabolism and, 505 
Mucosae 
receptors in, 201 
Mucus 
chemistry of, 124 
fibrocystic disease and, 
124 
Muscle, skeletal 


afferent innervation of, 
289, 291 
calcium effects on, 332 
chemical sensitivity of, 
335, 336 
cholinesterase in, 43 
circulation in, 150-52 
arteriovenous shunts in, 
151 
carbon dioxide and, 154, 
155 
emotion and, 151 
exercise and, 152 
nervous control of, 150 
nutritional flow in, 150, 
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sodium clearance and, 
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sympathetic vasodilators 
in, 151, 152 
temperature in, 90, 101 
vasodilator substance 
from, 152 
cold effects on, 94, 96 
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corticosteroid catabolism 
in, 244 

corticosteroid effects on, 
245, 246 

denervation effects in, 333, 
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embryology of, 42, 43 
enzymes in, 96 
innervation of, 43 
ion transport in, 325, 328, 
329, 332 
membrane behavior in, 
328-30, 332, 333 
membrane potentials in, 
329, 330, 333 
metabolism of, 245, 246 
multinuclearity of, 35 
myosin of, 42 
nerve regeneration in, 336 
neuromuscular 
transmission in, 335-38 
acetylcholine and, 335- 
37, 341, 345 
crustacean, 337, 338 
electrical excitability in, 
334 
endplate potentials and, 
336, 337 
glial role in, 336, 337 
junctional structure and, 
348 
ontogeny of, 335, 336 
respiratory movements of, 


respiratory reflexes from, 
427 

rhythmicity of, 332, 333 
shivering and, 95 
slow vs. fast, 335 
temperature and, 152 
tone of, 95 
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acetylcholine effects on, 
catecholamine effects on, 


conduction in, 112, 150 

electrical activity of, 112, 
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fiber sizes in, 112 

histamine effects on, 113 

5-hydroxytryptamine and, 


inhibition of, 113 
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transmission in 
acetylcholine and, 337 
junctional potentials and, 
37 
potassium fluxes in, 114 
vascular, 158 
Muscle spindles 
temperature and, 288 
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N 


Nerve cells 
after-potentials of, 332, 
333 


chemical composition of, 
347 
cytoplasm of, 347 
dendritic activity of, 303- 
8, 345 
differentiation of, 19 
electrical activity of, 308 
excitation of, 325-34 
abnormal conditions for, 
331, 332 
acetylcholine and, 326, 
333, 334 
active transport and, 
325-28 
amino acids and, 342 
anesthetics and, 334 
cell membranes and, 
325-31, 347 
direct current effects in, 
344 
electrical charges in, 
343, 344 
energy-rich phosphates 
and, 327 
hypotheses of, 325-28 
ionic shifts and, 325-32 
phospholipids and, 326, 
347 
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temperature and, 331, 
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see also Synapses, 
transmission at 
growth of, 19 
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light effects on, 348 

pigments in, 348 

posttetanic potentiation in, 
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protoplasmic bridges 
between, 346, 347 

repetitive firing of, 344 

Nerve fibers 
afferents in spinal cord, 


A fibers, 207-9 
causalgia and, 216 
C fibers, 203, 206-8, 210, 
288-90, 294, 313 
conduction in 
acetylcholine and, 333 
metabolic poisons and, 


optic changes during, 347, 


temperature and, 100 
velocity of, 207 
degeneration of, 202-4, 216 
development of, 204 
dorsal root efferents, 212 
enzymes in, 204 
excitability of, 331, 332 
free nerve endings, 288 
growth of, 273 
histochemistry of, 204, 205 
insulation of, 213 
nodes of Ranvier, 331, 334 
receptive fields of, 203, 
204, 207, 210 
receptor excitation of, 206 
regeneration of, 202, 214, 
216 
Schwann cells and, 347 
sensory modalities and, 


288, 289 
skin distribution of, 202, 
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structure of, 347 
temperature effects on, 207 
Nerves 

sensory fibers in, 204, 

205, 218 
Nerve, vagus 

antidiuretic hormone 
secretion and, 475 

atrial receptor fibers in, 
181 

blood volume regulation 
and, 181 

coronary circulation and, 
156, 179, 180 

cortical excitability and, 
475 

EEG effects and, 475 

esophageal effects of, 115 

fiber number in, 117 

gastric motility and, 115, 
116 

gastrin secretion and, 
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121, 122 
heart effects of, 100, 177, 


hypothalamus and, 475 

respiratory effects of, 423, 
428, 432 

reticular activity and, 475 

vagovagal reflex, 117, 162, 
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volume regulation and, 

474, 478 
Nervous system 

cholinesterase in, 43 

dehydrogenase in, 46 

embryology of, 25, 42 

phosphatase in, 42 

Nervous system, central 

afferent paths in, 205 

carbon dioxide effects on, 
448 

centrifugal sensory control 
in, 298-302 

cholinesterase in, 266 

circulatory control by, 182 

epicritic vs. protopathic 
sensations, 296 

enzymes in, 348 

glial role in, 308, 347, 348 

growth of, 273 

higher functions of, 259-83 

hypothermia and, 99 

integrative processes in, 
344-47 

kidney function and, 390 

medial lemniscal system, 
290-96 

metabolism of, 348 

phosphate metabolism in, 
326 

protein turnover in, 348 

respiratory rhythm and, 
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sensory mechanisms in, 
287-302 

somatic functions of, 287- 
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somatic sensory system, 
290-96, 298 


transmission in 
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Neurohormones, inverte- 
brate 
annelid, 504, 505, 508 
insect, 492, 493, 502, 
505, 507-9 
Nitrogen 
analysis method for, 437 
blood content of, 437 
Norepinephrine 
brain uptake of, 310 
cardiac output and, 153 
chemoceptor content of, 
423 
heart effects of, 122 
nonshivering thermo- 
genesis and, 96 
transmitter role of, 162 
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vascular responses to, 
153, 156 
see also Catecholamines 
Nose 
air warming by, 435 
Nucleic acids 
growth and, 31-37 
see also Deoxyribonucleic 
acid, Ribonucleic acid 
Nucleotides 
heart actions and, 174, 
175 
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Obesity 
fat metabolism in, 112 
respiration and, 433, 434 
reviews on, 111 
Optic gland 
molluscan reproduction 
and, 503, 504 
Osmoceptors 
circulatory, 147 
Osmoregulation 
antidiuretic hormone and, 


473, 476 
blood volume regulation 
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kidney function and, 391 
latitude effects and, 539, 
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osmoceptors, 476 
see also Antidiuretic 
hormone 
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biochemistry of, 64, 65 
development of, 64 
mortality of, 65 
ovogenesis, 57, 58 
transport of, 63 
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ascorbic acid of, 59 
embryology of, 76 
steroidogenesis in, 74 
see also Ova 

Ovulation, 58-62 
androgens and, 61 
deficiency of, 58, 61, 62 
estrogens and, 58, 62 
gonadotropins and, 58 
hypothalamus and, 59 
neurohumoral control of, 


59 
timing of, 58 
Oxygen 
alveolar exchange of, 435- 
37 
analytic procedures for, 
452, 453 


diffusion of, 438, 447 

electrodes for, 453 

oximetry, 454 

placental transport of, 449 

tissue concentration of, 
446, 447, 449 

toxicity of, 447 
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transport of, 445 
Oxygen consumption 
measurement errors ol, 
436 
Oxygen deficiency, 447 
acclimation to, 423, 
424 
ADH secretion and, 391 
altitude sickness, 441, 447 
chemoceptor excitation by, 
422 
coronary circulation and, 
179 
erythropoiesis and, 408 
heart effects of, 184, 185 
hypothermia and, 99 
kidney circulation and, 366 
kidney function and, 391 
learning and, 261 
newborn damage by, 447 
pulmonary circulation and, 
142, 440, 441 
respiratory control by, 
422, 423, 426, 427 
shivering and, 88 
systemic circulation and, 
160 
venoconstriction and, 447 
Oxytocin 
kidney circulation and, 367 
parturition role of, 70 
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Pain 

autonomic effects from, 
216 

carbon dioxide and, 448 

causalgia, 216 

central mechanisms for, 
290, 292, 294 

cerebral cortex and, 214 

cold evoking, 218 

fast vs. slow, 207 

fibers subserving, 289 

inhibition of, 215, 216 

nerve blocking and, 214 

nerve fibers mediating, 
206, 207, 215, 216 

"nocifensor system", 212 

protopathic sensations and, 
290 

psychological factors in, 
215, 216 

receptors for, 207 

referred, 210 

spinal cord disease and, 
213 

thalamic, 214 

threshold for, 210, 488 

tissue damage and, 215 

Pancreas 

circulation in, 133 

enzymes of, 123, 124 

external secretion of, 123, 
124 

lymphatics of, 123 


stomach secretion and, 
121, 122 
tumors of, 121 
Pancreozymin 
chemistry of, 123 
Panting 
control of, 88 
hypocapnia from, 91 
temperature regulation and, 
88 
Parathyroid glands 
bone formation and, 19 
hormone of 
calcium excretion and, 
400 
kidney actions of, 398- 
400 
phosphate excretion and, 
398-400 
purification of, 398 
Parturition, 68, 69 
hormonal control of, 69, 
70 
Pepsin 
stomach secretion of, 
120 
Pericardium 
heart filling and, 172 
intrapericardial pressure, 
172, 173 
Pharynx 
motility of, 114 
Phosphate 
kidney excretion of 
acid excretion and, 396, 


parathyroid and, 398-400 
plasma forms of, 399 
Phospholipids 
nerve excitation and, 326 
Physiology, comparative 
animal population, 517-40 
endocrinological, 491-511 
latitudinal effects, 517-40 
reviews on, 517 
Physiology, developmental 
see Cells, Growth 
Pineal body 
adrenoglomerulotropic 
hormone and, 479, 480 
aldosterone secretion and, 
249, 250 
Pitressin 
see Antidiuretic hormone 
Pituitary gland 
cell growth in, 22 
Pituitary stalk 
portal vessels in, 227 
section of, 226, 227 
Placenta 
blood flow in, 66 
countercurrent mechanism 
in, 449 
estrogen secretion by, 68 
gas exchanges of, 449 
Plasma 
volume of 


see Blood volume 
Populations, animal 
latitude effects on, 517-40 
Posture 
blood volume regulation 
and, 473 
cardiac output and, 176 
vascular effects of, 153, 
177 
Potassium 
aldosterone secretion and, 
477, 481 
cell potentials and, 329, 
332 
deficiency of, 385, 396, 
397, 399 
digitalis drugs and, 174 
heart and, 100, 172, 182- 
84, 188, 189 
intestinal absorption of, 
127 
kidney handling of, 371, 
376, 380, 381, 383 
muscle transport of, 328, 
329, 333 
nerve excitation and, 325, 
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nerve transport of, 325-30 
permeability to, 182, 183 
stomach secretion and, 
119, 120 
synaptic inhibition and, 339 
tissue content of, 183 
transfers of, 100, 114, 
127, 182, 188, 189, 357 
Pregnancy, 64-68 
abortion, 68 
estrogens and, 65-69, 74 
gestagens and, 65 
implantation, 64, 65 
ovarian hormones in, 68 
pseudopregnancy, 65 
pubic separation in, 69 
tests for, 59 
Pressoceptors 
see Carotid sinus, 
Baroceptors 
Progesterone 
blood content of, 69 
cervical mucus and, 64 
effects of, 73 
hyperventilation and, 449 
implantation and, 65 
lactation and, 70 
metabolism of, 75 
ovulation and, 58, 62 
steroidogenesis and, 241 
uterine effects of, 66, 67, 
69 
Prolactin 
blood content of, 71 
lactation and, 70 
secretion of, 71 
Proprioception 
central mechanisms for, 
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zinc uptake by, 59 
Protein metabolism 
corticosteroids and, 244- 
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Proteins 
biosynthesis of, 34-39, 
48, 76, 224 
growth and, 37-47, 48 
immunological specificity 
of ,« 39-42 
inductive factors and, 28, 
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intestinal absorption of, 
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kidney excretion of, 402, 
403 
nervous turnover of, 348 
proteinurias, 403 
Proteins, plasma 
cold effects on, 95, 96 
kidney reabsorption of, 
403 
serological specificity of, 
47 
steroid binding by, 242 
Purines 
biosynthesis of, 34 
Pyramidal tract 
afferent activity of, 211, 
302, 303 
afferent control by, 298, 


antidromic stimulation of, 


Pyrogens 
kidney circulation and, 
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bee behavior and, 509 
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Radiation effects 
androgens and, 73 
estrogens and, 73 
temperature and, 99 
Receptors 
central feedback on, 212 
excitation of, 217, 343 
generator potentials of, 
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Receptors, cutaneous, 199- 
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anatomy of, 199-201, 217 

central paths for, 205, 
209, 210 

electrophysiology of, 208, 
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218 

free nerve endings, 288 

generator potentials of, 
206 
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nociceptive, 206, 207 
"nocifensor system", 212 
Pacinian corpuscles as, 
206, 207, 290 
replacement of, 201, 202 
sensory spots and, 217 
specificity of, 205-7, 210, 
217, 218, 287-90 
sympathetic influences on, 
212 
tactile, 288 
thermal, 88, 89, 207, 211, 
217, 218, 288, 289 
transducer role of, 206 
Receptors, thermal 
excitation of, 217, 218 
Red corpuscles 
carbon dioxide permea- 
bility of, 438 
destruction of 
lungs and, 450 
erythropoiesis 
erythropoietin and, 407, 
408 
excessive, 408 
hypoxia and, 408 
kidney role in, 407-9 
ion transport in, 376 
oxygen dissociation 
kinetics in, 438 
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arterial pressure and, 161 
food intake regulation and, 
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see also Learning 
Relaxin 
pubic separation and, 69, 
70 
uterine effects of, 66, 67 
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ACTH secretion and, 482 
adrenal cortex effects of, 
482 
aldosterone secretion and, 
482-84 
brainstem control of, 484 
renal release of, 379 
Reproduction, 57-77 
contraception, 60, 61 
delivery of young, 68-70 
developmental sex 
anomalies, 67 
gamete release, 58-62 
gamete transport, 62, 63 
gametogenesis, 57, 58 
lactation, 70 
odor effects in, 66 
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sex hormones 
effects of, 73, 74 
mechanism of, 75-77 
metabolism of, 74, 75 
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Uterus, etc. 
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529 
cycles of, 528 
endocrine control of, 500-4 
annelids, 504 
crustacea, 502, 503 
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molluscs, 503, 504 
hormonal control of, 504, 
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528, 529 

temperature and, 522, 523, 
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action mechanism of, 162 
brain blood flow and, 156 
catecholamine depletion 
by, 113, 171 
heart effects of, 171, 172, 
190 
heat effects and, 91 
Respiration, 421-55 
acceleration and, 434 
airway resistance effects, 
426, 429-31, 451 
anesthetic agents and, 427, 
428 
artificial respiration, 451, 


452 

blood-gas transport, 445, 
446 

body movement and, 424, 
427 


carbon dioxide response 
curves and, 425, 426, 
428, 449 

central fiber paths for, 


Cheyne-Stokes breathing, 
421 

circulatory effects of, 141 

clinical physiology of, 451, 
452, 455 

dead space of, 426, 437 

diaphragm activity in, 432, 
434 

drug effects on, 427, 428 

dyspnea mechanism, 433 

efficiency of, 432, 433 

exercise and, 422, 426-33, 
436-39, 443 

fluid aspiration and, 452 

gas exchange through, 434- 
39 


heat loss by, 437 

hyperthyroidism and, 428 

hyperventilation effects 
chemical, 421, 424 
mechanical, 433 

intrapleural pressure, 428, 

449 
laryngeal protective 
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reflexes, 452 
mechanics of, 428-34 
reviews on, 428 
see also Lungs, 
compliance of, etc. 
methods for study of, 452- 
55 
muscles of, 432, 448 
negative pressure 
breathing, 142, 451 
newborn, 448, 449, 455 
newborn respiratory 
distress, 449 
obesity and, 433, 434 
phonation and, 434 
positive-pressure 
breathing, 451, 452 
proprioceptive control of, 


pulmonary function 
studies, 452, 457 
regulation of, 421-28 
central nervous, 421, 422 
chemical, 421, 424-26 
newborn and, 449 
reflex, 422-24, 433 
reflex, see also 
Che moceptors 
work of breathing and, 
433 
see also Carbon dioxide, 
Oxygen deficiency, 
Che moceptors, etc. 
respiratory centers, 422 
impulse output from, 425 
unit activity in, 422 
respiratory rate 
temperature and, 94 
reviews on, 454 
sleep and, 422 
temperature effects on, 
27 
vagus control of, 423, 428, 
432 
water loss by, 434, 435 
work of breathing, 432, 433 
Reticular formation, 308-16 
ACTH secretion and, 231 
activating system in, 309- 
14 
afferent paths to, 212, 293 
aldosterone secretion and, 
475-77, 484 
anatomy of, 311 
anesthetic action on, 212 
antidiuretic hormone 
secretion and, 484 
arousal and, 309, 316 
basal ganglia and, 295 
behavioral role of, 315, 
316 
blood volume regulation 
and, 475-77, 484 
catecholamines and, 309, 


centrifugal sensory control 
by, 298-300 
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cortical activity and, 300, 
301, 314 
cutaneous sensory 
mechanisms and, 212 
depressor area in, 472 
hippocampal activity and, 
314, 315 
inhibitory influences on, 
212 
learning and, 279 
pressor area in, 471, 472 
receptive functions of, 
294-97 
sleep and, 309, 313, 316 
spontaneous activity of, 
471 
synchronizing mechanisms 
and, 310-13 
thalamic activity and, 301 
vagus nerve and, 475 
vasomotor activity of, 
471, 472, 484 
Reticuloendothelial system 
hormones and, 73 
Retina 
cell growth of, 22 
embryology of, 43 
enzymes in, 43 
interocular transfer and, 
273-77 
localization in, 297 
pigments of 
see Visual pigments 
ribonucleic acid in, 271 
transplantation of, 43 
Ribonucleic acid 
adenohypophyseal content 
of, 224 
biosynthesis of, 35-37 
cell content of, 36 
enzyme induction and, 45 
growth and, 35-37 
memory trace and, 270, 
271 
nervous system content 
of, 348 
protein synthesis and, 35 
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Saliva 
cations in, 111 
composition of, 117-19 
Salivary glands, 117-19 
cellular maturation in, 
118 
denervation of, 118, 119 
innervation of, 118 
ionic transfer in, 118 
sodium recirculation in, 
118 
sodium transport in, 326 
Semen 
seminal plasma, 63 
Se minal vesicles 


androgen effects on, 76 
metabolism of, 76 
Sensations, cutaneous 
see Skin, sensations from 
Se rotonin 
see 5-Hydroxytryptamine 
Shiver ing 
hypoxia and, 88 
metabolism and, 93, 94, 
97 
temperature regulation 
and, 87, 94, 95 
Shock 
capillary permeability in, 


cholinergic vasomotor 
nerves and, 146 
kidney function in, 366 
see also Endotoxins 
Skin 
androgen action on, 73 
circulation in, 148-50 
bradykinin and, 149 
carbon dioxide and, 154, 
155 
nervous control of, 90, 


reactive hyperemia and, 


150 
regional differences in, 
148, 149 


sweating and, 149 
temperature and, 90, 93 
temperature regulation 
and, 144 
thermovascular reflexes, 
144, 145, 149, 150 
vasodilator mechanisms 
in, 148, 149, 150 
cold effects on, 96 
connective tissue of, 73 
embryology of, 20, 23, 24 
estrogen action on, 73 
heat transfer through, 98 
nerve endings in, 200, 201 
nerve fiber distribution in, 
202-4 
nerve stimulation in, 203 
pigmentation of, 73 
progesterone action on, 73 
sebaceous glands of, 68, 
73 
sensations from, 199-219 
central feedback on, 212 
clinical observations on, 
212-16 


cold exposure and, 93, 97 


discrimination in, 288 

dysesthesia, 214, 215 

free nerve endings and, 
217, 288 

human sensory studies, 
216-18 

latency of, 207, 209 
leprosy and, 212, 213 
modality specificity and, 
210 
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nerve lesions and, 213 
protopathic, 290 
punctate theory of, 216, 


217 

sensory input alteration 
and, 214-16 

spatial summation in, 
218 

spinal cord lesions and, 
213, 214 

tactile discrimination, 
97 

thermal, 213, 214, 217, 
218 


see also Pain; Receptors, 


cutaneous; Temper- 
ature; Touch, etc. 
temperature of 
cold exposure and, 93 
fitness and, 93 
regional differences in, 
94, 148 
sensations and, 97 
temperature regulation 
and, 86, 87 
thermal insulation by, 94, 
98 
thermal receptors in, 88, 


Sleep 
"activated", 313, 314 
behavior during, 315 
brainstem role in, 311, 
312 
catecholamine secretion 
and, 94 
cold exposure and, 93 
cortisone role in, 314 
dreaming and, 314 
EEG changes in, 311, 313, 
314 
hypoxia in, 422 
respiratory changes in, 
422 
reviews on, 309 
Sodium 
active transport of, 325- 


aldosterone secretion and, 
248, 250, 477 

blood volume regulation 
and, 477-84 

brain receptor for, 390 

corticosteroid catabolism 
and, 243 

coupled pump for, 371-73, 
375, 385 

depletion of, 386 

fibrillation and, 188 

field equation for, 330 

heart excitation and, 182- 
84, 188 

intestinal absorption of, 
127 

ionic transfer of, 182-84, 
188, 189 

kidney exchanges of, 
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363-98 
microelectrodes for, 192 
muscle membranes and, 

328, 329, 332 
nerve excitation and, 325- 

32 
nerve membranes and, 

330, 331 
permeability to, 183 
receptors sensitive to, 


regulation of, 250 

salivary content of, 111, 
118 

salt gland and, 326 

salt wasting syndrome, 


stomach secretion of, 119, 
120 
sugar absorption and, 130 
taste preference for, 111 
taste threshold for, 111 
tissue clearance of, 150 
tissue exchanges of, 357, 
373, 374 
transport of, 126, 127 
Somatotropin 
see Growth hormone 
Spermatozoa 
capacitation of, 63, 64 
fertilization by, 63, 64 
sex of, 57, 64 
spermatogenesis, 57, 58 
temperature effects on, 91 
transport of, 63 
types of, 64 
Spinal cord 
afferent neurons in, 209, 
210, 291, 292 
afferent paths in, 205, 
209-13, 216, 292, 294 
anterolateral columns of, 
201, 211, 214, 294 
chordotomy, 213, 215 
clinical disorders of, 213, 
214 
dorsal columns of, 210, 
211, 213 
electrical activity of 
temperature and, 100 
motoneurons of 
see Nerve cells 
spinothalamic system, 
290, 292-94 
Spirolactones 
aldosterone actions and, 
382 
kidney function and, 382 
uterine effects of, 66 
Spleen 
antibody formation and, 
48 
circulation in, 153 
tissue grafting and, 47 
Stomach 
central control of, 116 
circulation in, 153 
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esophagogastric junction, 
115 
gastrectomy effects, 131 
motility of, 115, 116 
parietal cell mass in, 121 
pyloric gland area of, 122, 
123 
secretion of, 119-23 
acid secretion, 119-21 
adrenal steroids and, 121 
electrolytes secreted, 
119-20 
food stimulation of, 119 
gastrin and, 122, 123 
glucagon and, 121, 122 
histamine and, 119-23 
inhibition of, 121-23 
insulin and, 121, 122 
nervous control of, 120- 
22 
pepsin and, 120 
phases of, 122 
uropepsin excretion and, 
120 
vagal control of, 115, 116 
Stress responses 
ACTH secretion and, 225, 
227-33 
age differences in, 226 
brainstem and, 230, 231 
hypothalamus and, 228, 
229, 231 
hypothermia and, 99 
kidney circulation and, 367 
limbic system and, 229 
plasma steroids and, 240, 


sex differences in, 226 

temperature evoking, 91 

vasopressin and, 232, 233 
Sulfates 

excretion of, 392, 393 

tissue uptake of, 393 
Sulfhydryl compounds 

cell growth and, 16 
Swallowing 

disorders of, 115 

mechanism of, 114 
Sweat glands 

innervation of, 204 
Sweating 

bradykinin and, 90 

cyclic secretion and, 90 

heat acclimation and, 91 

heat tolerance and, 90 

nervous control of, 145 

prediction of rate of, 90 

skin vasodilatation and, 

149 
temperature regulation 
and, 86 

venous pressure and, 90 
Swim bladders 

oxygen transport in, 450 

rete mirabile of, 450 
Sympathetic nervous system 
cell growth in, 19 
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central vasomotor paths 
in, 471, 472 
coronary circulation and, 
156, 179, 180 
ganglia excitation in, 333 
heart effects of, 169, 171, 
172, 177 
hepatic circulation and, 
152 
intestinal motility and, 
112, 117 
pain and, 216 
pulmonary circulation and, 
442 
salivary glands and, 118 
skin circulation and, 90 
stomach secretion and, 
120 
tactile receptors and, 212 
vasodilator mechanism in, 
150-52 
vasomotor role of, 146 
150 
Synapses 
electrical inexcitability of, 
334, 335 
transmission at, 334-43 
acetylcholine and, 340-42 
amino acids and, 342 
dendritic role in, 344, 
345 
graded responses and, 
344 
inhibition at, 338-40, 
342, 344, 346 
input-output relations in, 
345, 346 
integrative parameters 
in, 344-47 
ionic role in, 339 
microstructure of, 348 
postsynaptic potentials 
and, 334, 338, 339, 


344-46 
transmitter action at, 
338-42, 345 


see also Muscle, skeletal, 
neuromuscular 
transmission 
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Temperature 
action potentials and, 334 
ciliary activity and, 527 
cold effects, 91-98, 100, 

101 

effects of, 85-101 

heat effects, 89-91 

latitude effects and, 518-39 

lethal limits of, 525-28 

nerve conduction and, 100 

nerve excitation and, 331 

nerve fiber effects of, 207 
receptor discharge and, 

88, 288-90 

receptors for, 88, 89 
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aldosterone secretion and, 
482 
blood clotting and, 94 
diurnal rhythm of, 89, 96 
heat transfer in, 98 
hyperthermia 
circulation in, 90 
emotional, 89 
reproduction and, 91 
hypothermia, 98-100 
blood volume and, 99 
carbon dioxide and, 99 
central nervous system 
and, 100 
chemoceptors in, 451 
complications of, 99 
coronary circulation and, 
158 
epinephrine and, 99, 100 
heart in, 170 
kidney circulation and, 
367 
kidney function and, 99 
metabolism and, 99 
regional blood flow in, 
160 
respiration in, 427 
reviews on, 98, 99, 160 
temperature regulation 
and, 88 
normals in birds, 540 
ovulation and, 58 
regional differences in, 
86, 87, 94, 98, 99 
respiratory effects of, 427 
respiratory heat loss, 434, 
435 
Temperature, environmental 
acclimation to, 538 
ACTH secretion and, 225, 
226 
bird metabolic rate and, 
526 
cold acclimation, 91, 92, 
95-97, 101, 150 
cold effects, 225, 226 
cold injury, 101 
cold tolerance, 92, 93, 95, 
100 
cold vasoconstriction, 152 
heat acclimation, 90, 91 
heat collapse, 90 
heat exhaustion, 159 
heat tolerance, 90, 91 
hemorrhage effects and, 


insect diapause and, 495 

intermediary metabolism 
and, 96, 97 

kidney circulation and, 367 

life span and, 96 

organ weights and, 96 

plasma proteins and, 95 

poikilotherm compensation 

for, 517, 519, 540 





psychological effects of, 91 

requirements for shelters, 
91 

space suits and, 89, 90 

stress responses from, 91 

thermal comfort and, 89 

thermovascular reflexes, 
145 

thyroid activity and, 93, 96 

vasomotor responses to, 90 

work performance and, 90, 
93 

see also Hibernation 

Temperature regulation, 85- 

89 

analogue studies of, 98 

anesthesia and, 145 

behavioral aspects of, 95, 
97 

blood temperature and, 86- 
88 

body insulation and, 540 

catecholamine secretion 
and, 94 

centers for, 86-88 

comparative aspects of, 96, 
540 

food intake and, 93 

heat loss and, 86 

hypothalamus and, 86-88, 
95 

individual differences in, 91 

internal temperature and, 
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metabolic rate and, 92-95, 
97 
neural paths for, 88 


nonshivering thermogenesis, 


94, 96, 97 
ontogeny of, 88, 89, 95, 96 
skin circulation and, 144 
skin temperature and, 144 
sweating and, 145 
see also Fever, Panting, 
Shivering, Sweating 
Testis 
arterial hypertension and, 
61 
embryology of, 43, 76 
estrogen action on, 72 
metabolism of, 58 
reproductive cycles and, 
529 
steroids secreted by, 62 
testosterone action on, 62 
tumors of, 72, 74 
see also Spermatozoa 
Testosterone 
corticosteroid catabolism 
and, 242 
determination of, 74 
estrus and, 60 
mammary effects of, 72 
mechanism of action of, 75 
spermatogenesis and, 57 
testis effects of, 62 
urinary excretion of, 74 
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uterine effects of, 66 
Thalamus 

afferent paths in, 205, 210, 
211, 293, 294 

attention and, 300 

electrical activity of, 310, 
314 

learning and, 279 

pain mechanisms in, 214 

respiratory control and, 


reticular system and, 301, 
310 


somatosensory mechanisms 


in, 293 
spatial localization in, 211 
synchronization and, 312 
thalamocortical relations, 
294, 295, 299, 309 
Thirst 
osmotic factors in, 110, 
111 
neural mechanism of, 110- 


Thoracic gland, insect, 493, 
494, 511 
actions of, 495-97 
body color and, 506 
cells secreting in, 509 
diapause and, 494, 495 
hormone stimulating, 491- 
93, 495 
juvenile gland and, 498 
moulting and, 493, 494, 
504 
regeneration and, 504 
Thymus 
origin of cells in, 23 
Thyroid gland 
ACTH secretion and, 243 
cold effects on, 93 
corticoidogenesis and, 241, 


estrogen effects on, 73 
hyperthyroidism 
respiration in, 428 
kidney function and, 386 
liver metabolism and, 243 
pregnancy and, 66 
protein-bound iodine 
see Iodine, protein-bound 
temperature regulation and, 
95, 96 
Thyrotropin 
secretion of 
acetylcholine and, 493 
Thyroxine 
cell differentiation and, 19 
food consumption and, 95 
lactation and, 70 
Tickle 
mechanism of, 214 
Tissue culture 
rhythmic activity in, 185 
see also Growth 
Touch 
central feedback for, 212 
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central mechanisms for, 
209-11, 213, 291, 292 
contralateral transfer of, 
273, 275 
fibers mediating, 290 
placing reactions to, 292 
receptors for, 209, 288, 
289 
Trachea 
tracheal-bronchial 
compliance, 429 
voice production and, 434 
Training 
circulatory effects of, 177 
exercise tolerance and, 427 
Transcortin 
steroid binding by, 242 
Transplantation, tissue 
developmental aspects of, 47 
tolerance to, 47, 48 
Trypsin 
chemistry of, 123, 124 
Tumors 
adrenal, 73 
carcinogens and, 72 
endocrine, 74 
inductive factors in, 27 
malignancy induction, 21 
malignancy invasiveness, 
15 
mammary, 71-73 
metabolism of, 21 
renal, 72 
Rous sarcoma, 17 
sex hormones and, 71-74 
steroidogenesis in, 74 
steroids and, 223 
testicular, 72 
uterine, 72 
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Ulcer, peptic 
adrenal steroids and, 121 
estrogens and, 73 
uropepsin excretion and, 
120 
Urea 
biosynthesis of, 237 
kidney excretion of, 377 
Uric acid 
gout and, 401 
intestinal excretion of, 401 
kidney excretion of, 400, 401 
metabolism of, 401 
Uridine 
DNA synthesis and, 32, 34 
RNA synthesis and, 35 
Uropepsin 
gastric secretion and, 120 
Uterine tubes 
motility of, 63 
ova transport in, 63 
secretions of, 63 
Uterus 
androgen action on, 66 
cancer of, 72 
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cervical mucus, 64 

circulation in, 158 

epithelial cells of, 66, 67 

estrogen action on, 64, 66, 
67, 75 

fetal enzyme content and, 
45 

luteolysis factor in, 76 

motility of, 69 

ovicidal factor in, 65 

progesterone action in, 66 

relaxin action on, 70 

sperm environment in, 64 

tissue enzymes of, 67 
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Vagus nerve 
see Nerve, vagus 
Vasomotor activities 
arterial pressure 
regulation and, 471, 472 
autoregulation of flow 
kidney and, 358-61 
myogenic factors in, 360, 
361 
brain centers for, 145 
carbon dioxide and, 154, 


155 

catecholamines and, 146, 
153 

cholinergic nerves and, 
146 

cold pressor response, 95, 
97 

cold vasodilatation, 149, 
150 


depressor areas, 472 
emotion and, 89 
hypertension and, 161 
hypnosis and, 146 
muscular, 150 
pulmonary, 141, 144 
temperature and, 90, 93, 
94 
thermovascular reflexes, 
144, 145, 149, 150 
transmural pressure and, 
159 
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vasomotor centers, 471, 
472 

vasovagal reactions, 117, 
162, 182 

Vasopressin 

ACTH secretion and, 232 

adrenal secretion and, 232 

brain release of, 310, 391 

kidney function and, 384- 
87 

ovarian ascorbate and, 59 

stress responses and, 232 

vascular effects of, 153 

water permeability and, 
377 

Venous circulation 

aldosterone secretion and, 
477 

antidiuretic hormone and, 
473 

antigravity suit effects on, 


artificial respiration and, 
452 
carotid sinus reflexes and, 
148 
chemoceptors in, 426 
distensibility of, 159, 160 
exercise and, 159 
hematocrit and, 160 
hypoxia and, 447 
venoconstriction, 148, 
159, 447 
venous return and, 160 
Venous pressure 
angiotensin and, 174 
Vision 
central mechanisms for, 
274, 275, 278, 296-301 
dark adaptation in, 297 
interocular transfer and, 
273-77 
visual deafferentation, 298 
Visual pigments 
hormones and, 19 
Vitamin A 
adrenal steroidogenesis 
and, 238 
cell differentiation and, 17 








deficiency of, 73 
synthesis of, 19 
Vitamin By9 
DNA synthesis and, 34 
intestinal absorption of, 
131 
Vitamin D 
intestinal absorption and, 
128 
kidney deposition of, 400 
Voice 
phonation mechanisms, 
434 
Volume receptors 
aldosterone secretion and, 
477-84 
antidiuretic hormone 
secretion and, 473-77 
location of, 473, 474, 47 
see also Blood volume, 
regulation of 
Vomiting 
mechanism of, 114 
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Water 
active transport of, 127 
body intake of 
see Drinking, Thirst 
intestinal absorption of, 
127 
kidney exchanges of, 363, 
365, 366, 376, 379, 
383-90 
metabolism of, 357, 409 
invertebrate, 505, 506 
permeability to 
antidiuretic hormone and, 
377, 384 
respiratory loss of, 434, 
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cell action of, 500 
crustacean moulting and, 
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